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Enclosure A Training Program on Internal Combustion Engines

Training Purpese: To study the. general structure of'internnl eonhustion
engines, and to give soldiers the initial practiee
for work with them.

Methods or Instructions

Training should be given by officers who &re well acquaintedd
with internal combustion engines, aided by engine mechanica picked out
of fhe ranks of soldiers with long periods of service. Training should
be given in technical classes, equipped with cross sestions of moters,
parts and detalls of engines, and eharts. Simultaneously training should
also be given in garages utllizing medels of standard engines and
mechanical appliances,

Subject #2 must be studied prior to lesson 9, subjeet #1. To
obtaln prastical experience, work on internal combustion engines
should be carried out during specially organized prastieal exerecises
&8 well as during other training periods on engines,

Study of internal combustion engines must be planned in the
beginning of the second phase in order to enable assigned engine
mechanies to improve themselves in the ruture by means of special

'training.
Subject #1. The Internal Combustion Engine
Lesson 1. ' Genéfal Information on Engines e

Employment of internal combustion engines, Classifisation of
engines., Basic mechanics and systems of engines (crank gear,
distributor system, cooling system, 1ubrieat1ng system, fuel and
ignition aystem) and their purpose.

Lesson 2, The Prineigle of Engine Funetion

The working process of a single eylinder, four-.cycle engine
(intake, compression, combustion and exhaust). The meaning of each
eycle., Piston etroke. The direction of the piston: stroke and the
position of the valves, Dead points.

‘Purpose of the fiywheel. Shortocomings of a single eylinder
engine, Multiple oylinder engines, Two -cycle diesel engines,

Lesson 3. - Cylinders, Pistons, Connecting Roda

. @General information on the erankgear, OCylinder and cylinder
block. Basie parts of a cylinder, The piston and its basie parts.
The maximum and the working capacity of oylinders. . Combustion
chamber, Degree of compression., Plston rings (compression rings
and removedle oil ringe). Conneecting rods and thelr basic parts,
Cennection between the connecting rod and the pisten.

Lessen &4, Crankshafts, FPlywheels and Crank Csses (Housings)

’ The erankshaft and its basic parts, The shape of the erank-

shafts of eone-oylinder, two-oylinder, fuour--cylinder and six-sylinder
engines., Counter balanees, Flywheel, Engine crank case, Main bearings
and fastening »f the crankshaft, Coordinated interaction of parts

in the orankgear. The running: preoeaa in raur eyele four-sylinder

and six-eylinder engines,

sxen'njr
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Lesson 5. ,The-FuelxDistributing Mechsn1umN:

‘Parts "3 of the fuel distributing mechaniam, thelr purposey

structure and interaction, Charts on the operation of the disbributing
‘mechaniem 'at the lower and upper valveg. " ;
‘Lesson 6. Adjustment of the Distributing Mechanism
‘Diagrams of ‘fuel distribution (phases of distribution) in the
twoand four- cycle engines, Explanation of advanced and wretardzdi open-
ing and closing of valves. Installation of the diatributing mechanism.
Adjustment of clearance in valves,

Lesgon T. o Cooling of Engine

Neceaslty of c¢oaling the ‘engine., Results of evérheating or
overcooling of engine. Alr cooling. Water ccoling with thermosiphon
eirculation. Compuleory (forced) and mixed c¢ooling. Psrta of the
caeoling system under different temperature conditions. The use of low
temperature freezing fluilds and antifreezes. Defects Ain the cooling
gystems., ’

Lesson 8,  Lubricants and Types of Lubrication

-~ Significance of lubriecation of moving parts of the engine, Basiec
types of lubrieating oils umed for engine lubiication and thelr
chargcteriatics, The system of lubrication by spraying lubrication,

“undet pressure and the two combined. Requirements for the quality of
oll for running an engine under different temperature conditions: The .
‘01l ‘pump and 1ts priming.: 011 lines, Filters for fine and coarse
filtratlon. Reduction valve, Pressure gauge. Arrangemént and
operation of parts of the lubricating system, ILubricating standards.
Maintenance of the lubricating system, ‘ ‘

Lesson 9. Compoesition of Fuel and Carburetion

General Information -on fuel and ite preparation., Composition of
the fuel mixture (normal, diluted, lean, enriched and rich). Proceas
of ‘earburetion. Fuel requirements for varying work cyecles of the
engine, Elementary Jet carburetor. Carburetor parts, their purpose
(function) and arrangement. The preparation of fuel by the elementary
carburetor, Shortcominge of the elementary carburetor:.

Lesson 10, Arfaqggmentﬂot the.qatbupetar

Carburetor parts, their arrangement énd‘runcticnff Ad Justment of
gagzuzetors.- Defieciencies in carburetor function. The elimination of
deficlencies. : ‘ . ' .

Lesson 11. Arrengement and Function of the ,

_ Chart of gravity feed and of feed with the help of & disphragm
pump, Arrangement and function of diaphragm pumps. Arrangement of
gir fllters., Suction tubes and exhaust ocollestors, Mufflera,
Elimination of deficlencies in the fuel system..

Lesson 12, Geseral 1nrorm§t;9n on_the U

an

¢ of the Rlectric Current in

- Instruction on the ignition system, The use of the electric
current in the engine., General insbtruction en the eleatrie purrent.
Generation of the eleectrlic current. The sources and the users of
the electric current in the engine, Internal and external eircuite.
Acquaintance with the arrangement of the battery and the direct current
generator, (Dynamo). ‘S’CRE : :
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Lesson 13, The Arrangement and the Function of the Battery-Fed Ignition

Enclosure A (Cont'd)

Parts of the battery-fed ignition, their funetions and arrangement,
Ignition chart. Current ¢ircuilts of low and high yoltage. Advanced
ignition and the timing of the ignltion system: The dependency of the
angle of advanced ignition to the number of votationg of the crankshaf't
and the stress on the engine.

ation of the Ignition System from the

Lesson 14,
e Arrangement Of the Starcer

The Arrangement and:
' ’ L !E 0 -and

The working principle of the magneto., The magneto with a revolving
magnet. Baslec parts, their functions, arrangement and lnteraction.
Magneto drive, Timing of the ignition by the magneto. Magneto main<
tenan¢e, Current circults, Underatanding current ¢onsumpflon. Detalils
of the gtarter, its function and arrangement. Regulatlons governing the
use of the starter. )

Subged;ﬂ#a.-vﬁual.far.thghggg;qg‘andlépa Combugtion

Types of fuels used for engines (light and heavy). Gasoline as
the basic type of fuel for carburetor engines. External distinguishing
sharacteristics of gasoline and its properties, Stralght distlllation
gas8oline and Veracked” gasoline., Ethylation of gagoline. Fuel for
diesel engines - gas oll, solar-oil, diesel fuel (summer and winter).
The process of fuel combuation, Inclination to detonation. Under-
standing the octane rating.

.~;General’nules'forfuark.withlln ernal Combustion En

Lesson 1. Preparatlon of the Engine for Work and Starting it

Inspection of the englne., Cheeking of the cooling and lubricating
gystema, The atarting and warming up of the engine, Determining the
fuel quality according to the external criteriz of the running engine.,
Operation of the englne. Stopping the engine. ‘ ‘

Lesgon 2. The AdJustment of Carburetors and the Elimination of
) o "Deficlencies In Them “‘iyi '

The adJustment of the carburetor for a small number of revolutions
%ﬁ‘an ;giing engine. The adjustment of the accelerator pump. 3topping
e engine., .

. The elimination of basle deficiencies in & carburator: '
obgtruction in filters, Jet nozzles, intake of impure air, fuel leakage
in the needle valve, fuel flow. Clesning of the sedimentation tank
and alr filters.

Lesson 3. The Adjustment and Msintenance of the Ignition System

_ The adjustment of the ignition from the battery or ignition from s
magneto of high voltage, Maintenance and adJjustment of the ignition,
Elimination of deficiencies, Detemmining the charge of a battery.
The wiring system, The checking of the condition of the brushes and
the menifold, cleaning of the menifold. The adJustment of the ‘
charging ourrent by means of the third brush of the generator., The
fastening of the wires., Cleaning the points in the distributor and
the adJustment of the explosive forece. Checking the presence of e
current in the eircuite of high and low voltage. Checking the
condition of the condenser and its replacement. Checking for non
funetioning spark plugs.
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